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PROCESS FOR DETECTING A CHANGE OF 
SHOT IN A SUCCESSION OF VIDEO 

IMAGES 

FIELD OF THE INVENTION 

The invention relates to a process and device for detecting 
a change of shot in a succession of video images, commonly 
referred to as a “cut”. 

BACKGROUND OF THE INVENTION 

The need to tag such changes of shot in an audio-visual 
sequence arises in particular in frame tempo conversion 
applications Where temporal ?ltering is generally used. 
When tWo consecutive frames are no longer correlated, this 
?ltering is no longer desirable. A prior detection of this 
change of shot thus makes it possible to utiliZe another type 
of interpolation, for example a frame repetition, thus avoid 
ing an inconsistent mix. 

Extraction of indexing parameters for video content, 
segmentation by video shot utiliZing prior detection of 
transitions are also applications of the invention. 

The knoWn processes for detecting a change of shot in a 
video sequence generally rely on the difference in histo 
grams of luminance betWeen the tWo consecutive frames 
considered. The principle is therefore based on the variation 
in luminance from one shot to the next. This type of detector 
is very sensitive to the variations in luminance Which may 
occur independently of the changes of scene and is not 
therefore very reliable. 

The aim of the invention is to alleviate the aforesaid 
draWbacks. 

SUMMARY OF THE INVENTION 

Its object is a process for detecting a change of shot in a 
succession of video images, comprising a step of creating 
histograms of an image representing the occurrences of the 
luminance values as a function of these values, a step of 
comparing a histogram of an image T(t) With a histogram of 
a previous image T(t-l), characteriZed in that the step of 
comparing consists: 

in calculating, for an occurrence histoilum (n,t) corre 
sponding to a luminance value n in the image T(t), the 
absolute differences betWeen this occurrence and the 
occurrences histoilum (n+k,t—1) of the previous 
image, k varying from —K to +K, K being a natural 
integer, 

in choosing the minimum value MiniDiff (n,t) from 
among these differences, 

in summing the minimum values for the set of luminance 
values of the histogram, 

in comparing the sum obtained With a threshold. 
According to a particular embodiment, the process 

performs, before the comparing step, a step of ?ltering the 
histograms carrying out an averaging of an occurrence 
relating to a given luminance value n on the basis of 
occurrences of neighbouring luminance values, the compar 
ing step being performed on the ?ltered histograms. 

One application relates to a process of audio-visual index 
ation for the extraction of parameters for indexing 
sequences, this indexation process being characteriZed in 
that it comprises a step of detecting a change of shot 
according to the process of the invention. 

The process proposed, although also relying on a histo 
gram difference, makes it possible to absorb variations in 
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2 
luminance Which may give rise to false detections. The 
origins of these variations may typically stem from a Zoom, 
from tracking, for example When entering a shadier Zone, 
from a slight camera movement, etc. 
The process proposed is more reliable, more effective and 

simpler to implement. The corresponding device, Which is 
very economical, can very easily be inserted into mass 
market apparatus. It is in fact a very good compromise 
betWeen complexity of construction and effectiveness. 

This process can also be part of a more sophisticated 
audio-visual indexation system for Which it may constitute 
a basic algorithmic block. It may be supplemented With 
other analysis layers enabling detection to be rendered still 
more robust. 

BRIEF DESCRIPTION OF THE DRAWING 

The characteristics and advantages of the present inven 
tion Will be more clearly apparent from the folloWing 
description given by Way of example and With reference to 
FIG. 1 Which represents the various steps of the process. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

A ?rst step 1 processes the video information relating to 
a frame at the instant t, T(t). The luminance values of each 
pixel of the frame are brought to an accuracy of 6 bits by 
simple truncation of the tWo loWest-order bits. 

A luminance histogram HISTOiLUM [0 . . . 63, t] is 
compiled in the next step 2 on these luminance values of the 
frame at the instant t. This histogram contains 64 different 
values ranging from 0 to 63. 

The next step 3 carries out a ?ltering of the luminance 
histograms. A monodimensional ?lter is applied to the 
elements of the histograms. This ?lter helps to compensate 
for the parasitic effects Which give rise to spurious variations 
in luminance. 

Let HISTOiLUM [n,t] be the number of occurrences, in 
the histogram relating to the frame T(t), of the luminance 
value n or, stated otherWise, the number of pixels in the 
frame T(t) having the value n. 
The ?ltering or smoothing of the histogram is carried out 

for example by averaging the occurrence relating to a 
luminance value n, over 2N+1 values. These values are, in 
addition to the occurrence considered, the occurrences of the 
neighbouring luminance values, namely the N values before 
and after n. For the luminance values Which are located a 
distance less than N from the extreme values 0 and 63, the 
?ltered value may be the original value. 
By considering for example an average over 5 values 

(N=2), the smoothed value of the occurrence relating to the 
luminance value n, histoilum(n,t), is equal to: 

X Z HISTOiLUMm + k, l‘) 
k:*2 

l 
histoilumLn, I) = g 

The value N de?ning the Width of the ?lter is greater than 
or equal to one, the ?lter pertaining to at least three elements. 
It is all the greater the larger the ?ltering desired. 
The luminance histogram is calculated for each neW 

frame. The ?ltered histogram of the current frame histoi 
lum [0 . . . 63, (t)], is stored in step 4. 

The ?ltered histogram of the previous frame histoilum 
[0 . . . 63, (t—1)] Which had been stored in step 4 When 
processing this previous frame T(t-l) is transmitted to step 
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5 Which also receives the ?ltered histogram of the current 
frame T(t) stemming directly from step 3. 

Step 5 then carries out a comparison betWeen the tWo 
histograms according to the process of the invention, so as 
to obtain a minimum difference for each element n of the 
histogram. 

Each element (or sample) histoilum(n,t) of the histogram 
in the current frame is compared With its counterpart histoi 
lum(n,t—1) and With the neighbouring elements histo(n+k, 
t-l) of this counterpart in the previous frame so as to 
provide differences, the minimum difference MiniDif(n,t) 
being chosen. 
We thus have, for the differencing of the tWo histograms: 

forO+Ksns63-K 

-MiniDif(n,t)=Abs(histoilum(n,t)-histoilum(n,t—1)) 
K is a natural integer, Abs corresponds to the absolute value. 

Stated otherWise, for the luminance values Which are a 
distance of less than K from the extreme values 0 and 63, the 
calculated value MiniDif(n,t) is the absolute value of the 
differences of the ?ltered values. 

The next step 6 of the processing consists in summing, 
over the set of elements of the histogram of the current 
frame, the minimum differences obtained MiniDif(n,t): 

Sumll) = Z MiLDirm, l‘) 

Step 7 carries out a comparison betWeen the value 
obtained S11m(t) for the frame T(t) and a predetermined 
threshold Thricut. 

Si Sum(t)§ThriCut, then the frame T(t) is considered to 
correspond to a sequence cut: 

if Sum (t)<ThriCut, there is then considered to be no 
cut: 

The value of the detection threshold Thricut is ?xed, in 
an empirical manner, at around 1/5 of the number of points 
contained in a frame. For example, for an SDTV frame of 
720x288 useful pixels, the value of the threshold ThriCut 
is taken equal to 40 000. 

Thus, if the sum calculated is greater than a predetermined 
threshold, test performed in step 7, a change of shot is 
declared betWeen the tWo frames considered and a ?rst 
output (Y) is activated. In the converse case, a second 
activated output (N) indicates that there is no change of shot. 

The calculation of the value MiniDif is tied to a prede 
termined value K. The bigger the value chosen for K, the 
more the system Will be capable of absorbing big variations 
in luminance but this Will be achieved to the detriment of the 
sensitivity of the detector as regards true changes of shot, 
thus possibly leading to failures in detection. 

Experience has shoWn that by choosing K=1, the system 
behaves effectively. It then detects 95% of the changes of 
shot and produces around 10% of false detections. These 
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4 
seemingly numerous false detections encompass ambiguous 
situations of the scene Which are regarded, by the automatic 
detection systems, as changes of shot. These situations are 
generally catalogued and can be easily identi?ed by comple 
mentary analysis systems Which are responsible for rejecting 
them so as to clean up the results. These ancillary tools 
relating to the detection of these typical situations, that is to 
say knoWn situations, thus make it possible to improve the 
performance of our process. 

The undetected changes of shot can be reduced by altering 
the value of K but to the detriment of the false detections 
Which Would become more numerous. According to the 
application envisaged and also according to the tools asso 
ciated With this detector, the advantage Will be given to the 
detection rate or to the false detection. 

For example, in the case of a frame tempo conversion, it 
is desirable to limit the false detections since they lead to a 
speci?c interpolation Which may give rise to visible jerks. 

In respect to an application for segmenting a video 
sequence into shots, an excess of detections Will not be 
critical since the detector Will be folloWed by complemen 
tary analyses making it possible to reject the surplus detec 
tions. 
The ?ltering performed before the differencing, on 2N+1 

samples, makes it possible to absorb the small variations in 
luminance Which are manifested as a propagation toWards 
neighbouring samples, from one image to another. It there 
fore alloWs better differentiation of the variations in lumi 
nance Which are due to a sequence cut and are therefore 

entirely random Within the image, variations in luminance 
due to the movements Within the scene. These latter varia 
tions are generally manifested as a propagation of the 
samples towards neighbouring values as a function of the 
evolution of the areas of the Zones concerned, of the 
appearance or disappearance of Zones, of the variations in 
luminance, these evolutions and variations generally occur 
ring in a progressive manner. It is in fact a shape of 
histogram, hence a ?ltered histogram, Which must be taken 
into account, in order to be compared With another, rather 
than speci?c values of histograms. Indeed, even if they vary 
little from one image to another, these values may provide 
a big sum of variations Which may lead to a false detection 
of a cut. 

Several differences are calculated, one on the basis of the 
same value of luminance of the previous image, the others 
on the basis of neighbouring values and it is the minimum 
value Which is taken into account. By choosing the mini 
mum value in a neighbourhood of samples it is possible to 
circumvent false detections. Indeed, during a cut of 
sequence, the histogram peaks change position completely 
Whereas in other cases it is rather more a matter of a sloW 
evolution of these histogram peaks from one luminance 
value to another. There is a transfer of the luminance values 
toWards neighbouring samples of the histogram for example 
during sloW variations in lighting, during tracking, etc. By 
taking neighbouring samples into account it is possible to 
circumvent this transfer, to a certain extent depending on the 
number of neighbouring samples. 

It may also be added that a preponderant variation in the 
gradient of the luminance in the image, from one image to 
another, for example during fading or overexposure, is 
accumulated over a large number of luminance samples and 
hence over the summation Which is performed on the 
differences. Choosing a minimum value makes it possible to 
be less sensitive to such overall variations in luminance 
Within the image. 

The applications of the process according to the invention 
relate to image coding and compression devices and also to 
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segmentation by video shots, the extraction of parameters 
for the indexing of sequences. The process makes it possible 
to detect the various sequences, for example in a ?lm or a 
succession of ?lms, so making it possible, for each of them 
and according to knoWn processes, to extract one or more 
recognition or identi?cation parameters. For example, an 
audio-visual indexation process can comprise a step of 
detecting sequences according to the process of the inven 
tion. 

Obviously, the calculations described earlier may relate to 
a succession of images, or frames and relate to any type of 
standard or coding. 
A coding or video data compression device comprising a 

circuit implementing the process described earlier also 
forms part of the ?eld of the invention. 
What is claimed is: 
1. Process for detecting a change of shot in a succession 

of video images, comprising: 
creating histograms of an image representing the occur 

rences of luminance values as a function of these 

values; 
comparing a histogram of an image T(t) With a histogram 

of a previous image T(t-1), Wherein the step of com 
paring consists 1 of; 

calculating, for an occurrence histoilum (n,t) corre 
sponding to a luminance value n in the image T(t), the 
absolute differences betWeen this occurrence and the 
occurrences histoilum (n+k, t—1) of the previous 
image, k varying from —K to +K, K being a natural 
integer; 

choosing the minimum value MiniDiff (n, t) from among 
these differences, 
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summing the minimum values for the set of luminance 

values of the histogram; and 
comparing the sum obtained With a threshold. 
2. Process according to claim 1, comprising, before the 

comparing step a step of ?ltering the histograms carrying out 
an averaging of an occurrence relating to a given luminance 
value n on the basis of occurrences of neighbouring lumi 
nance values, the comparing step being performed on the 
?ltered histograms. 

3. Process according to claim 2, Wherein the neighbouring 
luminance values are the tWo values beloW and the tWo 
values above the luminance value n. 

4. Process according to claim 2, Wherein the occurrences 
corresponding to extreme luminance values are not aver 
aged. 

5. Process according to claim 1, Wherein the threshold 
value to Which the sum obtained is compared, is substan 
tially equal to 1/5 of the number of points contained in an 
image. 

6. Process according to claim 1, comprising a step of 
truncation of the luminance values before the calculation of 
the histograms. 

7. Process according to claim 1, Wherein the value of K is 
equal to 1. 

8. Process of audio-visual indexation for the extraction of 
parameters for indexing sequences, comprising a step of 
detecting a change of shot according to the process of claim 
1. 

9. Video coding device, comprising a circuit for detecting 
a change of shot implementing the process of claim 1. 


